A compilation of the birds of La Libertad Region, Peru 
Introduction
Lists of bird species that inhabit a region are fundamental tools for the synthesis of knowledge of biodiversity in a specific geographical area, but also are the basis for further studies in systematics, taxonomy, distribution, evolution, and conservation. Checklists are especially useful in protected areas, and they provide significant information on the distribution and migration annotated field-guides of birds of the whole country (Clements & Shany, 2001; Schulenberg, Stotz, Lane, O'Neill, & Parker III, 2007) , which include distributional information about species and notes on their ecology, behavior, and taxonomy. However, biological surveys have been geographically uneven, being more frequent in the Andes and the Amazonian regions, while other areas remain little or unexplored (Mark, Augustine, Barrio, Flanagan, & Vellinga, 2008) .
La Libertad is a region of the northwestern section of the country (Fig. 1) where few studies of birds have been performed; most of those have concentrated on the coast (Becerra, 1981; Meléndez, 1976; Pollack-Velásquez et al., 2003; VallejosVardales, Saldaña-Ugaz, Pollack-Velásquez, & Tiravanti, 2013) , therefore there is only limited information about birds of the other ecosystems in the area. This broad area is the southern limit for many bird species characteristic of the Tumbesian region, while on its eastern side occur taxa restricted to the Marañón basin and the central Andes (Flanagan, Franke, & Salinas, 2005; Valqui, 2004) , conferring this region a special biological significance.
In this contribution we report the first compilation of birds present in La Libertad. The list is based on several sources of information (scientific literature, museum collections, and extensive field work by the authors); we also highlight some aspects on the general distribution of species, endemism, and the species facing threats.
Material and methods
La Libertad Region (Fig. 1) Perú, 2004; Gastelo, Alva, del Busto, Kauffmann, & Vásquez, 2004) . For better observation of the data in a biogeographic context, the region was subdivided following the last update of the "Ecoregions of Peru" provided by the Ministerio de Ambiente (2011). This subdivision is based on Brack (1986) , who considered a total of 11 ecoregions in Peru based on bioclimates, soil, vegetation, and chorology of important species of flora and fauna data. According to MINAM, 5 of these ecoregions converge in La Libertad: (1) Bosque Seco Ecuatorial (Equatorial Dry Forest -EDF), which includes mangrove forest; (2) Desierto del Pacífico (Pacific Desert -PD), with desert vegetation in coastal hills and riparian formations; (3) Serranía Esteparia (Andean steppe -AS) which includes seasonally dry tropical forest, sub-xerophytic relict forests, and montane cloud forests in western Andes, and (4) Puna (Puna -P), which occurs above 3,800 m and is mostly covered by grasses and some patches of quinual trees (Polylepis spp.); and (5) Selva Alta or Yungas (Yungas -Y), a sub-humid rainforests, observable throughout most of the premountain-mountain stratum in the Andean Amazon, and includes mountain rainforest and premountain humid forest in the eastern Andes. Detailed descriptions of the ecoregions' attributes are available in Reynel, Pennington, and Särkinen (2013) .
Field trips and observational surveys in different localities, mainly on the coast and the western slope of Andes, were carried out from January 1998 to December 2012 (Fig. 1) ; species records are supported by observations, sound recordings, specimens, and/or photographs. The information was supplemented with records from the scientific literature (e.g., Mark et al., 2008; Pollack-Velásquez, Zelada, Medina, & Tiravanti, 2009; Salvin, 1895) and records obtained from natural history museums databases: Louisiana Museum of Natural History (LSUMZ); Museum of Vertebrate Zoology, University of California, Berkeley (MVZ); Field Museum of Natural History (FMNH); Muséum National d'Histoire Naturelle (MNHN); Academy of Natural Sciences (ANSP); and Centro de Ornitología y Biodiversidad (CORBIDI) in Lima. Additional information was obtained from revision of theses, congress proceedings, and technical reports (see Appendix), which were carefully analyzed to avoid including dubious uncertain data. Scientific names and taxonomic order follow the current version of the South American Classification Committee (SACC; Remsen et al., 2015) , with exceptions in some species of doubtful taxonomic status. The conservation status of the species follows BirdLife International (2015a), and the current Peruvian legislation (Ministerio de Agricultura, 2014) . The general distribution of species was compared with the maps by Ridgely and Tudor (1994) , Schulenberg et al. (2007) , and BirdLife International (2015a).
Results
A total of 484 species belonging to 63 families (Appendix) was recorded for La Libertad. Greater than 85% of the species records are supported by a voucher specimen, 37% of species were observed in field, and fewer than 4% of the records were solely documented in unpublished theses or technical reports. The vast majority of species have resident populations (>90%), but we also recorded species that are austral or boreal migrants (∼8%).
Species richness is uneven between ecoregions; the Peruvian Yungas host the highest number of species (≈70%) whereas the other ecoregions host between 14% and 34% of species (Fig. 2) . At the same time, important numbers of endemic and endangered species have been documented. A total of 42 Peruvian endemic species (8.7% of the total) have been reported in the region, with a large majority (30) recorded on the Peruvian Yungas. Further, 45 species (9.3% of the total) are considered in different categories of risk according to either BirdLife International (2015a), or Peruvian legislation (Ministerio de Agricultura, 2014).
Discussion
La Libertad represents 2% of the total area of the country, but hosts approximately 40% of the birds that have been recorded in Peru. Although this number is not comparable with Amazonian biodiversity (Patterson, Stotz, Solari, Fitzpatrick, & Pachecho, 1998; Terborgh et al., 1984) , the extension of the territory and the different ecosystems that it holds play an important role in conservation and sustainability of avian populations. In this study we did not include sea birds because of the lack of precise documentation of records, but distributional maps in Schulenberg et al. (2007) document several species (∼30) that are potentially present along the coastline of the region.
Extension of distributional ranges
The known distribution range was increased significantly for populations of some species detected in La Libertad. Cactus Canastero (Pseudasthenes cactorum) and Great Inca-finch (Incaspiza pulchra) are two clear examples of northward range extensions (Núñez-Zapata & Tiravanti, 2012) . A main factor explaining our ignorance on the distribution of species is the lack of studies in similar areas. As another example, LoPresti and Angulo-Pratolongo (2014) recently reported new coastal localities for the Great Inca-finch and the Masked Duck (Nomonyx dominicus). For other species that we report herein (e.g., Forpus xanthopterygius, Glaucidium brasilianum, Tangara chilensis, Tangara schrankii, Dacnis cayana, Thraupis palmarum, Dixiphia pipra, and Cardellina canadensis), published distribution maps (Schulenberg et al., 2007) exclude La Libertad, but our data confirm that these species are present in the region, occupying a thin strip along the eastern boundary of the region (e.g., Tayabamba, Mashua, Cumpang, and Utcubamba).
Endangered species and endemism
Although La Libertad hosts fewer than 3% of the endangered bird species listed for Peru, it includes 45 species of national and worldwide conservation concern. There are incompatibilities between threatened status of species (Appendix); BirdLife International (2015a) consider 43 threatened species, whereas the Ministerio de Agricultura (2014) consider only 33. Following BirdLife International (2015a), which takes into account the global population distribution, no species is considered critically endangered, but 9 species are "endangered", 12 are "vulnerable", and 22 are "near threatened" (Appendix); the other 2 species (Sula variegata and Falco peregrinus), considered as "least concern", are listed (as endangered and near threatened, respectively) by the Ministerio de Agricultura (2014). Moreover, some of these taxa are also endemic to Peru (e.g., Aglaeactis aliciae, Aulacorhynchus huallagae, Synallaxis zimmeri, Thripophaga berlepschi, Myiarchus semirufus, Phytotoma raimondii, Cnemathraupis aureodorsalis, Poospiza alticola, and Poospiza rubecula). In the last 10 years, the number of threatened species of birds inhabiting La Libertad have increased; comparisons of Peruvian legislation for two periods (Ministerio de Agricultura, 2004 , 2014 added six more species (indicated in Appendix with ‡); however, few of these decisions are based on scientific studies due to the lack of detailed biological information for most of the species listed.
Although Peruvian endemic species represent a small percentage of the regional list, fewer than 3% of total Peruvian birds, they account for close to 45% of the total endemic Peruvian avifauna (Angulo-Pratolongo, 2009 ). However, four of these species have a higher degree of importance because their populations are almost exclusively restricted to La Libertad (Schulenberg et al., 2007) : Yellow-faced Parrotlet (Forpus xanthops), Purple-backed Sunbeam (A. aliciae), Great Spinetail (Synallaxis hypochondriaca), and Unicolored Tapaculo (Scytalopus unicolor). The remaining endemic species (e.g., P. raimondii, Incaspiza personata, and S. zimmeri) are shared with nearby regions (e.g., Ancash, Lambayeque, Cajamarca, and Lima); however, it is still necessary to perform ecological studies to determine the population sizes and health of these remarkable taxa in the region.
Our list also includes some species that could be considered as vagrants or accidentals to the region. This is the case of the Masked Duck (Nomonyx dominicus) and the White Ibis (Eudocimus albus), which were only observed occasionally by our team during field trips. Populations of these species commonly occupy other Peruvian ecosystems such as mangroves or Amazonian lowland forest (Clements & Shany, 2001; Schulenberg et al., 2007) . Although the records included only a single individual per species, future records of other similar species or a greater number of individuals could indicate substantial changes in the distributional ecology of these species.
Taxonomic considerations
Conservation biology is linked inextricably with systematic biology. A correct taxonomic identification of birds is a vital step toward investigating further aspects of the biology of these organisms (Cotterill, 1995) . During the revision of this manuscript we found some incompatibilities between current SACC (Remsen et al., 2015) names, BirdLife International (2015a) proposal for the nomenclature of endangered taxa, and the other sources of information. Moreover, use of molecular data in recent taxonomic studies involving birds of Peru (e.g., Bonaccorso, Guayasamin, Peterson, & Navarro-Sigüenza, 2011; Derryberry et al., 2010 ) is modifying the current systematics, and therefore the species delimitation and formal names of birds. As a result, the number of species found in La Libertad may vary due to species splits. For example, some taxa present in the region; may be added, such as the toucanets Aulacorhynchus atrogularis and Aulacorhynchus cyanolaemus, now considered as different species level taxa from Aulacorhynchus prasinus (Bonaccorso et al., 2011; del Hoyo & Collar, 2014; Puebla-Olivares et al., 2008) . Similarly, the Blue-cowled barbet (Eubucco steerii) is considered as a different taxon from the Versicolored barbet (Eubucco versicolor; BirdLife International, 2015b) based on the discrete variation of color patterns (del Hoyo & Collar, 2014) . Other names of birds present at La Libertad only have to be updated and replaced, such as Psittacara wagleri by Psittacara frontalis, or Pionus tumultuosus by Pionus seniloides; in both cases BirdLife International (2015a) suggested the latter names based on their distribution, although SACC considers both cases as the same species, or concludes that additional studies are needed (Remsen et al., 2015) .
Biogeography
For a better interpretation of birds in a biogeographical context, we used ecoregions, which are defined as relatively large units of land containing a distinct assemblage of natural communities and species that share similar environmental conditions and interact ecologically for long-term persistence (Morrone & Escalante, 2012; Olson et al., 2001) . Several systems of classification have been proposed for ecoregions of Peru (see Reynel et al., 2013) ; however, one of the most used is the proposal of Brack (1986) due to its clear representation of the biomes in the country, the use of bioclimatic and corologic data as criteria, and a continuous updating; furthermore, this map is suggested as the main consensus classification of ecoregions in Peru (Ministerio de Ambiente, 2011). Other similar maps, which were partially congruent with our designation, were not used given that they did not consider appropriate local information (Terrestrial Ecoregions of the World; Olson et al., 2001) , or include ecoregions with controversial status (e.g., paramos, Reynel et al., 2013; Zamora, 1996) .
Yungas is the ecoregion of most special interest for birds in La Libertad, considering the number of species (∼70% of the total) and endemic taxa (31 species, most of them in the cloud forests) recorded (Fig. 2) . This ecoregion includes the Marañón Valley, which is considered one of the most important biogeographic boundaries in the Andes due to its environmental complexity, and because it harbors a very unique biodiversity for several taxa (Angulo-Pratolongo, Palomino, Arnal, Aucca, & Uchofen, 2008; Koch, 2014; Särkinen et al., 2011; Venegas, Townsend, Koch, & Böhme, 2008) . The Marañón Valley, considered also as a different ecoregion by other authors (Olson et al., 2001; Reynel et al., 2013) , apparently limits the distribution of several species of birds (e.g., F. xanthops and S. hypochondriaca) from the north-central Andes, and creates an important area of endemism (Barrio, 2007; Mark et al., 2008; Valqui, 2004) . The Yungas ecoregion also includes cloud forests to the southeast, the area with the highest species richness in La Libertad. In this ecosystem, birds of the highlands (e.g., Notoprocta curvirostris, and Vanellus resplendens) coexist with species typical of the temperate forests of the west-central Andes (e.g., Coeligena violifer, Margarornis squamiger, and Pipreola intermedia), surely due to the presence of patches of high Andean humid temperate forests located below the Puna ecoregion (Barrio, 2007; Mark et al., 2008) .
The other ecoregions host lower species richness (∼80-160), and few endemic species (5-12). However, they are not equivalent to one another because they harbor species that are adapted to specific habitats. We found that approximately 60% (considering only endemic species) are present in more than one ecoregion. We emphasize records in the Equatorial Dry (Fig. 1) , a total of 120 species of birds were recorded in this ecoregion.
The different species richness in each ecoregion reflects a complex biogeographic history for birds of La Libertad. Current phylogeographic studies attributed this diversity and endemism to the dynamic history of orogeny and climatological shifts since the mid-Neogene in the Andes (Rull, 2011) . However, other events (e.g., migrations, colonizations, and fragmentation of habitat) can influence the distribution of species, or populations, in the region.
Conservation
Ecosystems in La Libertad, and therefore the inhabiting bird populations, face a wide range of threats. During our explorations, we witnessed deforestation for firewood extraction and wood, which represent the main problems in the Equatorial Dry Forest and Yungas ecoregions. These modifications are reducing the available habitat of endemic species of the tumbesian region (e.g., P. raimondii, Pollack-Velásquez et al., 2009; Ochthoeca piurae, Tumbezia salvini, Flanagan et al., 2005) . Mining and the expansion of agricultural limits are the main threats in the Puna and Yungas ecoregions, which could lead to a drastic decline in bird populations, especially those that are threatened (e.g., A. aliciae, Lambert & Angulo-Pratolongo, 2007; F. xanthops, BirdLife International, 2015a) . Other threats are the presence of livestock overgrazing and illegal hunting (including trafficking some species as pets). The current situation results in highly fragmented landscapes (Flanagan et al., 2005; Franke, 1994; Rodríguez & Mora, 1994) , with an uncertain future for bird populations. Five protected areas exist in La Libertad (Ministerio de Ambiente, 2015), two located in the Pacific Desert (El Cañoncillo and Puquio Santa Rosa), two in the PunaAndes steppe (Sanctuary and Reserve of Calipuy), and one in the Equatorial Dry Forest (Sunchubamba Hunting Reserve); but, there are no protected areas in Yungas region, where our study reports the greatest avifaunal diversity. As an alternative, four Important Birds Areas (IBAS: Llaguén, El Molino, Abiseo River-Tayabamba, and Chao-Corcovado-Santa-Ferrol Islands) were suggested by Angulo-Pratolongo (2009), a conservation program aimed at generated a prioritization scheme for preserving birds and their habits. However, no government actions have been implemented yet to promote this program and transform prioritized areas into "real" protected areas. According to our results, a monitoring program within IBAS, as well as in different localities along the Marañón Valley and eastern slope of the Andes (e.g., Utcubamba, Ongón) would help to assess the status of bird populations, and probably the designation of new protected areas, which are much needed in La Libertad.
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